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Key drilling and completion technologies for the fengye—1 well in the Guizhong Depression,
Dian—-Qian—Gui Basin

Sun Yuedong', Dou Zhengdao', Zhao Jin', Hu Zhongtao®, Li Qilong', Chen Xiaoyuan®

(1. Petroleum Engineering Technology Research Institute, Jiangsu Oilfield Branch, Sinopec, Yangzhou , Jiangsu 225000, China;
2. Jiangsu Drilling Company, Sinopec East China Petroleum Engineering Co., Ltd., Yangzhou, Jiangsu 225000, China)

Abstract: Well Fengye 1 is the first shale gas risk exploration well deployed by Jiangsu Oilfield in the Huangui-Liuzhou karst cave
development zone, aiming to obtain shale parameters of the Lugaizai Formation in the Fengshan Syncline and evaluate the regional shale gas
exploration potential. The well penetrated exclusively Middle—Upper Paleozoic strata and faced multiple challenges including scarce data
from adjacent wells, complex surface—subsurface structures, and significant drilling difficulties, specifically severe shallow lost circulation,
poor formation drillability, wellbore instability and collapse, long—interval systematic coring, and ultra—long cementing sections. To achieve
safe and efficient drilling, this study implemented a series of targeted technical measures: Pre—drilling detection using high—density
electrical and wide—field electromagnetic methods to identify caves or fractured zones within 1 000 m depth around the well location,
optimizing well placement and avoiding severe shallow lost circulation at the source. Based on established formation drillability profiles and
real-time bit adaptability analysis, wear— and impact-resistant high—efficiency drill bits and coring tools were selected, significantly
improving the rate of penetration (ROP) in each drilling phase. For lost circulation in the Maping Formation, after fully exposing the loss zone
by drilling with water, a high—injection high—squeeze plugging technique was successfully applied to address severe loss. For collapse of
hard-brittle sandstone and mudstone in the Huangjin Formation, a drilling fluid system with multi—grade particle size distribution and nano—
micro sealing materials, combined with engineering measures such as dedicated reaming and viscous slurry sweeping, was used to promptly

restore wellbore stability. To overcome coring difficulties such as hard and fractured lithology, high—angle fractures, and long open—hole
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sections, coring bits and barrels were optimized along with coring parameters, resulting in 220.08 m of core recovered with an average

recovery rate of 97.36%. To mitigate cementing risks in the long interval, including potential fluid loss and "hourglass" wellbore geometry,

cementing parameters were optimized based on caliper log analysis and loss zone identification. A combination of forward injection—reverse

squeeze cementing technology and an elastic—flexible gas migration—resistant cement slurry system was employed, successfully cementing

the 5540 m section with excellent quality. Through the integrated application of these key technologies, Well Fengye 1 was completed

efficiently and safely, with promising hydrocarbon shows encountered in the second member of the Lugaizai Formation. This well provides

important technical reference and a practical model for subsequent shale gas exploration and development in this region.

Keywords: Dian—Qian—Gui Basin; Guizhong Depression; Mid-Palaeozoic Erathem; karst landform; shale gas; well leakage; efficient drill

bit; continuous coring
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Comparison of Designed and Actual Drilled

Formation Burial Depths in Well Fengye—1, Guizhong

Depression, Dian—-Qian-Gui Basin
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Fig. 1 As—Drilled Wellbore Structure of Well Fengye—1 in the

Guizhong Depression, Dian—Qian—Gui Basin



XXXX 4E
EXXE XX

PINBAC A5 B R A R P B XU 1 R SE R O BEROR 3

R)Z3E38m, MEHER)Z4)29.5 m, JEFEHA —FE 0
FHAAE 1284 m, R IUAR4E8LS m, TR BRE
I, T 20254F 7 A 17 H 58 B ELAR 139.7 mmx12.7 mm
(BEJE) TP155V TP-CQ &8 1T A LB IAE ML, I 5 it
i IR, A O TR T R e R T R R
Jiti TAE S .

2 BhFETME R

1) U AU 55

T VG AP DX LR e S AR b AR, Y 2 B R A IR
RH AW LEBS KW, T ABRAR AR
REREREL A 2, PR Z A KT IR A BT 20k —p
JZH, SR L I AL A I B TR K 4 629 m?,
R 1R R A 23Rk 22 000 m?, i 25 K 3% T v g
1o I DX B Rk b 2 7R T B T A AR 59

2) HbJ2 A 22

A &R KB AT ARG A S8, ik
HZRHER M. PO WA G E R A 5 AR
Wia R E e i 30%, WM oR , S 20k Sk BB 4™
UL A, ™ 5 T 2t TR

3)VEbUEA 25 RS R

WA BRI S ik, R RNERE .
Bkt R, e N ) BEUR A RIVE VS IR  R RIb A R &
SCHEJE IR RE RS, 515 R I THOK L 28 R A6,

4) i R 2 SO AERE R

RGEBU A EFE A — BE R RS AR By, P
(e A R = AT AL S IFRRIR B IR 1 500 m,
i G S AR B Z AT REL & = A
PBE PN ORI . KEIR 2SR RS
T UL T AT 248 b R

5) 4 dab 1 B [ -1 2 5 <0 AU A7

TP ELSTA B e 2 i v G IR 25 R A R O
LTS . =44 4 300~4 700 m BB 2 )2
P IR AN IR P AR KR TR 30% , [ T
BORZIR ST AU RN S SIRBK A 231.6 m,
BN F . BB E B 5 540 m, YLK TR
YEME T P28 WA TR 7 v A IR EEREL K, XY 416 1% 15 ) 28
i 553 b S 2R A R I s 2 XU 2 1 81,

R

3 B ORHEEEIR

3.1 IR EREN AR AR R IE RN FH AR IER A
B XS TR TR U2 I T | A AR T Ok AL Bt

I JE IR RIS R B R AR TR R,
7 Ry BTHT TR O B IR O R B L JE
Fe R P R R IR TR TR 2N R M TR, G AR R
HARRTEE T ORI I, DAV Sk 3kt T 755 5 U 2 DX 3, 1
RIZGEIZEIFITR], by 4 2 U PR B Sl

FPEARTEAL X 3 A4S Tk 67 - 15 FF e &l iy P 488
B0 R S P A R g A RS S
FHPEDL R 2. A8 W] o 2 i i 08 2 50 m 4330
XiF FE 7K VR SR BELAA TR 3 B R A v, AT 5 - ) 3k
FL VA IR BE 3K 1 000 m, BREIKE HE iy, T 5 i 4 e
BHAN, RZRHCEE BRSO R T BRI S
PRI , 754 Pl 65 45 B 2 000 mx2 000 m 538 i 2k
(I 10 m) , S2HE 1000 m DARAS KL Ml 5 1A 4 0 {07 2
JEHEAE

F2 EBERNFAEIT LS RTHE (FS % XEk[10-17118)
Table 2 Comparative Analysis and Selection of Shallow
Detection Methods (modified according to references

[10-17])

YR ﬁg/ﬂrim ﬁg ﬂjj!iﬁk %ﬁ‘?;jt ﬂjgﬁz
ol RE LT 50 R OBIE R It
SRR L 100 [E] [ e B
WA LR T 400 i i 7% 2%
TR R R 1000 i e BoE Bk

FA R 1000 = iy ] It

SRR TS 1000 e ol i

i

HRA PRI B 48 7 | 3 T T 13 1 2 Ml o 2% 1 22
SR AR R MA EREAR 15F5 1.0 km
DA 2 FL B AR 50, R Mea R Se 8 T R KU A1 2 5
15 0~0.2 km 7 7E R HUSRBHL S 317, B FE /K KR
AR T R XU 8, 1.2 5 F 15 W R R AR B L T
2;3 5 F 5 B R KA, (H 32 A2 A5 PR AP 2L R A, Al
RIRESR . L5 I E 15 B N IERIF L. 58
BHYGIE 1 000 m LRI 2 , B2 4814 )2 U 2 1 BRI 1) 45
JEL100% , UESE IR A5 S0 B A Al A 2085 S AL 1k , MLakE
T2 I T R XL

32 RBHRAMNSEISHERKRA

BRI LAk TF T 98 S RV T {2 7 i
BB, R 2 146~2 700 m 541 7776 5 % BHL4H & ¢
fiE, 1000 2 4 W & B SC A F 219649 m,
2344.97 m 8 JE K G A, 0 KGR UESE IR E
BV T RO % o I 2R 3 3 RUBE K o
& G IR BE R E e LA TR IR 2 AT R0 B B, & [R) 2
I )2 2 B I ST, JE 1R JE 300 18 do Ryt $2 Hh Se S



4 PIBAC A5 R R A R PP B XU 1 RS SE IR O BEROR

XXXX 4

R/ km

0 0.2 0.4 0.6 0.8 1.0
W EE km
a. 15917

B2 1. 25 5T 6 ) Sl b ik B 2 — 2 s i 39
Fig. 2 WFEM 2D inversion, Site 1, 2

T HE 5 FICEIE T A BRI, T R T K R A T
R AR T2,

1) KR - 22 4 5 R T i

T8 KBRS I AZ O FE T LATE K A 5, 8 G0 Bl [
AP A% FE T TE | DT 50 8 22 5 Ul 20 TR 5B 80, &
Xof TS 4 R I A AR 215.9 mm RS A
LG B AR 178.0 mm 82 5€ B 52 19 i AL 85 A & R
“AR A H (<100 kN) AR 5% 32 (50 v/min) 4 HF L (14~
16 Lis) 7 (45 B Bl 0E 2550, LAY 50 /NG 3 78 0 4T FF U 2%
J2 R Bl s AR AR W R 15 2E I 2 R R . R e
T N MRS FLIRAS USSR HEAR 0 F2 il 3 A B 8] (<2 h)
RN, RSB G BTV R R RZE" S
“PRBRI T e 4 IR TR

2) fe T < B A U AR - 2 A 1 s — K TR [ 45
CREESp |

WHKSREG T, T AJCEIAT 2w s 17, R B8
Jite, T 38 A B g R I 2 W SRR T, PR AT A BT
PP TR R (36% )+ AR K Yk A ik 2
EIEHLBL S A 3B B S LB, LR T 2~5 mm
R ATURL AT 2 TR 26 D0 o ME AR 3 58 0 T A FR ) 60%~
70% , £ 4EARMA R AR L IRTE B WIVE S 227, b7 1k 4852
iy J2 A b U S A 2 B B L AR A T 0.5~2.0 mm
P OIS 122 551 L 701 4825 T, 36% A7 K FURL PR 1
LA F1 20 BHL T I 55 ] 300 24 5% (1) 3% 338 56 3 By
B AR 7K Je 3K (G Bk e+ K2 G W il A2 0] 76 8 s B
NE BRI, KA S5 5 T8 BB K e A, 5P 44
T VE N I 2+ W 2 2 5 A S R RS
SABE TR B 7k A b3 o

P 5 2R R He A B 4 i 7K e A 5 P RE R IR 46
PR EEES N A AR 311.1 mm PDC &3k 49 28 2= I A LA
b5 m, DEER AL B S R e Al it I aE i s AR R IR IR

0 0.2 0.4 0.6 0.8 1.0
TG /km
b. 2534

BAE S R R RE T, BRI SOR AT 48

AR 2 RSB MEIR R BR HZ T 28— R MR B )
TR, BRI 78 mP, SR G AN L, T 2k
FAAR 93% , 1 JE I 4 4 57 % , UE S “ V5 7K B il + e T e B
T T A R R P R A R S — 5 T R R A

3.3 X ERFEE MR A RER IR A

IRTT MM b X7 4t )2 DA oy A A =, 2 )2
Epiac = S NN P XA W OREA A ib: N =L B e a3y K
ol TR 3l O 0K, VAR S RO 3 % S et TR . A
JEAE il 10 (B AR s S 5 T R Al S E Y, 255 &R 01T
BN AR M2 A PERRIE 5 SR B I S By, 1T 2
F O FIBETIBLA , S RN S e Y, & RR S T R
T 07 AR 20,

1) I BE(980~3 480 m, & LIZH—% 140 )

T IFIHBE(980~3 480 m) LAK A (= b, Y]
FAMSHEEEREE. GILHAEF O YK
R AR — B A A AT
RS BE BT ISR AR M R R A A i
A NI DNS P W) E I Pa =i e o LS L N = 1 e
o T AR I B 22 B S XS AT B 2 e A R T
SBARFF R M Z TR PR T 8~11, J& i R B AR mT i
HiJZ Sk 28 0 T AT A B 5 B RO

HI 499 2E FH 6 7132 16 mm 5 KSD1663DRT %! PDC 4k
L EAILHEF A EEBHBL(1 194~1 473 m) F H i
R 279 m, HUBKEE H 10.62 m/h. iZBCaE LUK 58 L1
i 1 160~202 kN % 7 70 v/min  HEH 60~62 L/s 19251
DRI A, i Sk VDA 2005 L S 408, 28 W R g o 7Y
PDC g3k 5 P S5 A0 B vk 2 DC e R 47 . (HIE AP AT
T RERT S A BT A P bl g s IR R AL L RE
100~150 MPa 2 il 7} 2 600~700 MPa (&1 3) , WA 7
753X R Y UG A8 Sy ok R Al Sk O 32 e ™



XXXX 4E
EXXE XX

PINBAC A5 B R A R P B XU 1 R SE R O BEROR 5

([ 4) 2 RAL 48 mo X —X] He s, HRHLA L
AE A 5 A48 2 b JZ AIF P 094 50 1) B R 0, AT A S 4] W il
S5 2 VEBCRE AR b

800
— WA R —FFICHL LRk 700 &
600 =
500 8
400 ix
300 =
200 42
100 =

L 1 1 L 1 Lo A\ 1 0

758 1760 1762 1764 1766 1768 1770 1772 1774 1776

H R /m

K3 ZIFHE 4 BAL IR HLAR LL RE S HLIUR, E S L C 2
Fig. 3 Variation of Mechanical Specific Energy with ROP for
Run 4 of Phase II Drilling

K4 ZEOHIB 759~1 867 mfiisk B
Fig. 4 Bit Wear Diagram, Maokou Fm. Interval 1 7591 867m

T4 KPM1663DST BUR A4 3k 5 MRIEA 46— T8 5
B WA EAR TP E e T, B R R4 T % 233 m,
183 4 Sk 7w e i X ] (60~80 r/min) AL B 4l 2 1Y
3.27 m/h, W TR A A Sk BB SE K 4y, Z04i4E T PDC
i BB VI A 0%, ME DL s 7oK o

ZEA L ZE AT TR A S SR R N AR TR R
Sk 6 70 07 SR 43 B DG C L 25 S R R SN - b SRR
B(GIARZFOH B, 18 A S PR iy % #L PDC
Bl S R 4N R 160~202 kN %% 3 70 v/min; R 35 /5 BF
EBCPHHA TR kd) , Wik HeREE AR
1k J1 3 515 f 59 B BF BE PDC £l Sk, HE 75 45 TR 100~
180 kN 5% 34 65 r/min, LA [ AR i o 28 a7 X5 U1 HI 45 1) 45
Ipr

B F A, i BE 3F 1 BF716S 5 [ =
ES1656TE & PDC &3k , & ¥R i & B2 A R It
AL T I E 516 it g A Bk RO & 774 m,
HUAEL BB 7 1111 m/h, SEEE T K B 5 @ 380R i 4
— o B A ¢ E 3 KSD1663DRT. K # BF716S/
ES1656TE” 1) 22 S Ak 8 5 58, PRk AT L3 3,4
[Fi) 24 o T S Al P s 2 2 480 S D AL T 4K 40 o

2) =JFIHBE(3 480~5 540 m, By H—REFELH )

B4 A0 DERD A T Bl M B IR 9~10 9%, BIF I 1 A
5B EBUR R AR SRR, T ISR, ik
F7 71313 mm 15 BF713 85 NSK713DT %! PDC %3k , i
Tk BN T A BTN BT el D A 1 iR i e
B g 1 RUGK 442 m, A RO HE T i BF S 2 A Sk
AR (R 4) . R ZTIHE /NGR R R R
o7 X SRR S 1 A A 5 A AR

JEFELH 4 700~5 232 m A PERRAESC 45, Bl 3 B0
i 2 JR B P R T L R A I b2 ERORE S A A 1)
R 9 SR AR OMEE W, DR T A% 215.9 mm PDC 4
L+ AR 172 mm BBFFHPE AL T H+B5FF A, vk
KTy 51 R S W ) B E L A 5 Ak R BHA O 3R B
A ) PR T SR, R Sk Al e USRI, bl Sk A ARG
FE 2 AR SRRV T, 2 T A K R S i e, an
FS5FTR . AEXTREFEL 5 355~5 540 m LLIR A R ARG HF
VAR X A S )2, 2 6 J 3 16 mm 15 ES1656F Y
PDC i 3k , B I Sk o P 4t e DB 3 . e &0
PIHUMES h 4.94 m/h, 55404 T 28% .

3.4 “ZRPRF+HMREEEHEERER

B4 4 300~4 700 m B KE/NF 1 pm g4
1~10 wm AL, QLS Fos s A Mo ikl 2 52,
WELEGRAN WL 6 BT o 43 BT S FRpL3E g Ty 2 e A+ 7K Ak
YERT” : 8 1 b2 5, B H T 28 P A 2 DT 1l 2 35 e
F1, 1) K RO | R RE SRR i 2 Bl T
WA A, & e A K Bb A1, R KRRk
30% >R FH % T+ B TR BT PR RE AR
[71) 8

DESRAR R4

B XA 8 4 T MEtE R Je A 2 5 30 SR T 2
FEA A B OB T Bk, Bl [T 2 e ) o)
Bt 5 s B B AR I ORI, P TR
B B IR W A K B B A R A SR B R < DA
PE B TR AW (0.3%~0.5%) +FHALEN (7%~10% )+ T4
il 71 (0.3%~0.5% ) ¥4 B2 5 1 il 1A %, 38 2o 50 8 - R i
SRE WO EAEHIIHIe A K80, WK IR
BE SR 5 DL AN K B 3 ) (1.5%~2.0% ) + #8202 4%
(3%)+BH B T ITF AL (1.5%~2.0% ) Z R EHEA R
SIS T SR B A RCT A 5 DA A 1 IRE AR AR (1.5%~
2.0% ) FEHEPT E R IE S RE ST . XK R FE 120 °C.16 MPa
ZAF T T R IR R B R KT 15 mL, V) I RN F
25 Pa, AR INE] SR EE PUsiRmgE G HERE

2) A B S AL

FERERG E 5 A O AE TP )27 5487 5 k2



XXXX4F
6 PIVERAS A5 LR A P s B R B 1 Il e G B R BXXE HXXIY

*3 EDERMERYRERIT1FZFSERELSHT
Table 3 Analysis of Drill Bits for Each Run in the Second Spud of Well Fengye-1 in the Central Guangxi Depression,
Dian-Qian-Gui Basin
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Table 4 Drill Bit Usage in the Quartz Sandstone Formations Developed in the Huangjin Formation of Well Fengye-1,
Central Guangxi Depression, Dian—Qian-Gui Basin
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